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1015-9584/Copyright ª 2015, Asian SuSummary Background/Objective: The Knowledge Program (TKP) allows prospective data
collection during routine clinical practice. The aim of this study was to evaluate the efficacy
and feasibility of TKP for capturing and monitoring health status measures in patients under-
going lateral internal sphincterotomy (LIS).
Methods: TKP data of patients undergoing LIS from December 2008 to May 2013 were
retrieved. Health status measures including the Cleveland Global Quality of Life (CGQL), Euro-
pean Quality of Life Index (EQ-5D), Fecal Incontinence Severity Index (FISI), anorectal pain
scores, and satisfaction questions were evaluated in the study.
Results: A total of 500 patients underwent LIS within the study period. Overall patient numbers
responding to the health status measures in the pre- and postoperative period were as follows:
CGQL: 112 preoperatively, 53 postoperatively; EQ-5D: 112 preoperatively, 55 postoperatively;
FISI: 102 preoperatively, 30 postoperatively; and anorectal pain score: 107 preoperatively, 45
postoperatively. Among the responders, the number of patients who completed the health sta-
tus measures both pre- and postoperatively was as follows: EQ-5D: 31, CGQL: 28, anorectal
pain: 24, and FISI: 15. A total of 30 patients completed postoperative satisfaction and recom-
mendation questions. Postoperative earliest (p Z 0.02) and most recent (p Z 0.01) anorectal
pain visual analog scores were significantly lower than the preoperative measurements. The
earliest postoperative EQ-5D scores were significantly higher than their preoperative values
(p Z 0.02). The majority of patients who completed the surveys said they were satisfied
(70% and 67%) and would recommended (73% and 70%) LIS to others undergoing postoperative
earliest and most recent follow up.linic Main Campus, Mail Code A30, 9500 Euclid Avenue, Cleveland, OH 44195, United States.
E. Gorgun).
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rgical Association. Published by Elsevier Taiwan LLC. All rights reserved.
TKP use in patients undergoing LIS 135Conclusion: LIS reduces anorectal pain without worsening quality of life. TKP captures infor-
mation directly from patients and records it to a database which may reduce the risk of infor-
mation loss or alteration.
Copyright ª 2015, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Computer technology has been used in patient care, edu-
cation, and monitoring for years.1 Information related to
appointments, office visits, diagnostic tests, operations,
discharge summaries, and follow up is recorded in
computer-based systems. Information necessary for patient
care is usually obtained by a nurse or a physician and
recorded for further use. Patient data can also be used for
clinical research following institutional review board (IRB)
approval. Some high volume centers, including our institu-
tion, have additional IRB-approved databases that are
maintained prospectively under the guidance of profes-
sional staff.2 Correct, secure, and reliable data storage is
the key component of a successfully maintained database.
In addition to the clinical information, health status mea-
sures including patient-reported functional outcomes and
disease specific quality of life (QOL) analyses following
treatment are recorded in databases. Traditionally, QOL
studies have been performed through patient self-report
questionnaires printed on paper forms. Recently, elec-
tronic questionnaires have been applied with the help of
advanced technology.3 However; there are limited studies
about the value and practicality of the electronic data
collection systems for monitoring patients’ perioperative
health status. At our outpatient clinic, health status mea-
sures have been collected using a novel system “The
Knowledge Program” (TKP), which is a type of software
used for prospective data collection and monitoring during
routine clinical visits.4 The system communicates wirelessly
between tablet computers and the electronic TKP data-
base. Patients use touchscreen computers to answer
questions regarding their health status measures, and the
electronic database keeps data secure and classifies the
data to be used for patient care and research.
Lateral internal sphincterotomy (LIS) is usually per-
formed as the definitive treatment for chronic anal fissure
when medical therapy fails.5 In this study, we aimed to
evaluate the efficacy and feasibility of TKP for gathering
and monitoring health status measures in patients under-
going LIS for chronic anal fissure.2. Methods
After obtaining IRB approval, data recorded in TKP data-
base related to the patients who underwent LIS for chronic
anal fissure from December 2008 to May 2013 were
reviewed. Patients who underwent concurrent abdominal
and/or other anorectal procedures were excluded from the
study. Health status measures including validatedquestionnaires such as the Cleveland Global Quality of Life
(CGQL), European QOL Index (EQ-5D), Fecal Incontinence
Severity Index (FISI), anorectal pain scores, and satisfaction
questions were used. Patients who had answered TKP
questionnaires both before and after surgery were included
in the analysis for evaluating perioperative monitoring of
the health status measures. For continued perioperative
monitoring, the preoperative values were compared to
both earliest and most recent postoperative values.
2.1. Data capture process within TKP
TKP software is designed for data monitoring in routine
clinical practice. Heath status measures are gathered using
TKP in accordance with an IRB-approved protocol. When
patients check-in at the outpatient clinic, they complete
the electronic questionnaires on touch-screen tablet com-
puters that are connected wirelessly to the electronic TKP
database. The software is structured to calculate ques-
tionnaire scores automatically and directly upload the
electronic database. The database is password-protected
and IRB approval is necessary for every specific project that
requires retrieval of the patient information from TKP
database. Detailed information about TKP set-up was
documented previously.4
2.2. QOL and pain measures
The CGQL score includes three items: current QOL, current
health, and current level of energy, each self-reported on a
scale of 0 to 10 (0 Z worst, 10 Z best). The CGQL utility
score is calculated by dividing the total of the aforemen-
tioned parameters by 30 (0 Z worst, 1 Z best).6 The Eu-
ropean QOL Index (EQ-5D) is a generic instrument for
describing and evaluating health and is based on a
descriptive system that defines health in terms of five di-
mensions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. This validated ques-
tionnaire has its own visual analog score questioning the
respondent’s self-rated health. The range of the EQ-5D
score is between 0.1 Z worst and 1 Z best.7 Anorectal
functions were assessed using the FISI. The FISI score ranges
from 0 to 61, where 0 Z best and 61 Z worst.8 Anorectal
pain was evaluated with a visual analog scale scored from
0 to 10 (0 Z best and 10 Z worst). Anorectal pain was
scored from 1 (no pain) to 10 (worst pain). Patient satis-
faction was assessed by asking patients two questions: (1).
Are you satisfied with your surgery? and (2). Would you
recommend your surgery to others? Responses were re-
ported on a scale from 1 to 5 (1 Z not at all,
5 Z extremely).
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Comparisons of the groups were performed using the Wil-
coxon rank-sum test. Parametric data were reported as
median and interquartile range (IQR) and nonparametric
data as numbers except where otherwise noted. A p value
<0.05 was considered to be significant.3. Results
A total of 500 (272 male) patients underwent LIS within the
study period. Overall patient response numbers to the
health status measures in the pre- and postoperative period
were as follows: CGQL: 112 preoperatively, 53 post-
operatively; EQ-5D: 112 preoperatively, 55 postoperatively;
FISI: 102 preoperatively, 30 postoperatively; and anorectal
pain score: 107 preoperatively, 45 postoperatively. Among
the responders, the number of patients who completed the
health status measures both pre- and postoperatively was
as follows: EQ-5D: 31, CGQL: 28, anorectal pain: 24, and
FISI: 15. Thirty patients completed postoperative satisfac-
tion and recommendation questions.
Postoperative earliest (p Z 0.16) and most recent
(p Z 0.2) CGQL scores did not differ significantly from
their preoperative values. However, the earliest post-
operative EQ-5D quality of life scores were significantly
higher than their preoperative values (0.83 vs. 0.80,
p Z 0.02). Although they were not significant, post-
operative FISI scores improved gradually and this change
became more obvious at the most recent follow up
(p Z 0.054). Postoperative earliest (p Z 0.02) and most
recent (pZ 0.01) anorectal pain visual analog scores were
significantly lower than their preoperative measurementsTable 1 Monitorization of quality of life, fecal incontinence se
Preoperative
GGQL (n Z 28)a 0.6 (0.42e0.73)
Time to/after surgery (d) 20 (12e44)
Overall responders, nb 112
p
EQ-5D (n Z 31)a 0.80 (0.46e0.83)
Time to/after surgery (d) 15 (9e29)
Overall responders, nb 112
p
FISI (n Z 15)a 12 (7e30.5)
Time to/after surgery (d) 15 (9e29)
Overall responders, nb 102
p
Anorectal pain (n Z 24)a 5 (3.75e7.25)
Time to/after surgery (d) 15 (7e26)
Overall responders, nb 107
p
CGQL Z Cleveland Global Quality of Life; EQ-5D Z European Quality
a Number of patients who completed The Knowledge Program ques
b Overall number of patients answering the questionnaires within th
c Preoperative versus postoperative earliest.
d Preoperative versus postoperative most recent.(Table 1). The exact days of preoperative, postoperative
earliest, and most recent follow up are presented for
every value individually in Table 1. The majority of pa-
tients who completed the surveys said they were satisfied
(n Z 21, 70% vs. n Z 20, 67%) and would recommended
(nZ 22, 73% vs. nZ 21, 70%) LIS to others in postoperative
earliest and most recent follow up, respectively (Figs. 1
and 2). Among the patients who responded to the health
status measures pre-and postoperatively, 18 patients had
multiple postoperative office visits due to persistent
complaints including anal/perianal pain (n Z 6), bleeding
(n Z 6), itching (n Z 2), or other general medical prob-
lems (n Z 4).4. Discussion
The cohort of patients involved in this study was under-
going LIS for chronic anal fissure at a tertiary colorectal
unit. Our results shows that LIS relieves anorectal pain
and provides high patient satisfaction without worsening
QOL during the perioperative period. Although there are
various treatment alternatives including Botox injection,
chemical sphincterotomy and fissurectomy, LIS is still the
gold standard intervention for chronic anal fissure.9 The
beneficial effects of LIS on QOL have been documented in
prospective studies,5,10 and Ortiz et al5 reported that
improvements in QOL can be observed 6 months after LIS.
The EQ-5D index showed a significant QOL improvement in
short-term postoperative period in our patients. LIS can
improve QOL by reducing anorectal pain. However, QOL
can also be affected by other patient related and envi-
ronmental factors.8 Postoperative complications may
worsen QOL after LIS. Patients with anal continenceverity index, and anorectal pain.
Postoperative
Earliest Most recent
0.68 (0.56e0.73) 0.68 (0.52e0.74)
37 (22e61) 82 (29e209)
53
0.16c 0.20d
0.83 (0.77e0.86) 0.83 (0.77e0.84)
33 (20e52) 90 (34e188)
55
0.02c 0.17d
8 (0e16) 0 (0e12)
34 (24e91) 92 (27e560)
30
0.10c 0.054d
3 (1e5.25) 3 (1e5.25)
34 (24e51) 70 (29e300)
45
0.02c 0.013d
of Life Index; FISI Z Fecal Incontinence Severity Index.
tionnaires, both pre- and postoperatively, during office visits.
e described time period.
Figure 1 Patient satisfaction after lateral internal sphincterotomy.
TKP use in patients undergoing LIS 137issues tend to have a poorer QOL than those with normal
continence after LIS.5 Long-term outcomes of patients
undergoing LIS at our institution were presented in
greater detail in a previous retrospective study which
reports good postoperative functional scores and high
patient satisfaction.11 Although chronic anal fissure is a
“prolonged” disease requiring surgical treatment after
failed medical therapy, pathophysiology and treatment
alternatives are less complex than those used for other
benign chronic colorectal diseases such as Crohn’s disease
or ulcerative colitis. LIS is a simple and definitive treat-
ment option that is associated with low operative com-
plications.12 Therefore; this study was designed for
patients who underwent LIS for chronic anal fissure to
evaluate the inherent value of TKP as means of gathering
and monitoring health status measures during the peri-
operative period.Figure 2 Patient recommendation afUtilization of TKP for data collection is the novel
component of the current study. Difficulties associated with
outcome research such as cost, the necessity of educated
research professionals, and overwhelming workloads have
forced researchers to create new methods of facilitating
clinical studies. TKP, which was initially developed in the
Cleveland Clinic Neurological Institute, was adapted for use
in our outpatient colorectal surgery clinic 5 years ago.4,13
The tablets , wireless technology, and structured software
programs, tremendously simplify the use of electronic
questionnaires during routine clinical practice.4 TKP may
facilitate clinical outcome research in many ways. Firstly;
the tablet technology offers an opportunity to utilize the
time patients spend in the waiting area for the purpose of
data collection. TKP also actively includes patients in the
scientific assessment of their care. This involvement may
motivate patients to be more compliant throughout theter lateral internal sphincterotomy.
138 E. Aytac et al.treatment process. Real-time scoring of health status mea-
sures enables practitioners to use these scales in routine
clinical practice. We believe the integration of health status
measures into clinical practice will improve the quality of
patient care and increase the response rates of question-
naires.4 Secondly; TKP may reduce the requirement of
manpower for data collection and storage for research.
Additionally, patient confidentiality is better protected,
since questionnaires are answered and transferred directly
to the database without the need for human interaction.
This also reduces the risk of recall bias when compared to
paper based questionnaires evaluating postoperative health
status and outcomes retrospectively. Reduced human
involvement and paperwork may also reduce unintentional
mistakes that occur during the data gathering processes.
Thirdly; data collection with a touch screen tablet may take
less time than completing paper-based questionnaires.4 In
addition to the perioperative benefits of TKP usage, current
internet technology and advanced software programs can be
used to monitor homecare and the long-term follow-up
outcomes of therapies.1 We believe this would be highly
beneficial to academic institutions.
A limitation of this study is biased due to patients self-
selection to complete TKP. Considering the overall number
of patients undergoing LIS, the number of responders was
relatively low. It is possible that healthier individuals might
have more often responded to health status measures and
completed TKP. Nevertheless, we believe that the design of
the perioperative monitoring minimizes selection bias in
this study. In general, patients undergoing LIS have none or
only one postoperative office visit unless there is a
complication. However, the majority of patients who were
included in the perioperative monitoring analysis had mul-
tiple postoperative office visits which were related to their
postoperative complaints or extra medical problems. These
patients were likely not to be the patients who had the best
outcomes after surgery. Moreover, the data of the current
study were captured during ordinary outpatient visits with
no additional explanation for any proposed study. The low
response rate was another limitation of the study. TKP has
been incorporated into the clinical visits slowly and tablet
computers could not have been delivered to all patients
initially. Among patients who received a tablet computer,
some might have been uncomfortable using and completing
TKP. Providing short and precise instructions for completing
TKP at check-in followed by nursing staff inquiry could in-
crease the compliance rate. During the study period, newer
and more user-friendly tablets have been added to TKP
system. Our outpatient nursing staff has been trained to be
more proactive in checking on patients to make sure TKP
questionnaires are completed before office visits.
In conclusion, LIS for chronic anal fissure reduces ano-
rectal pain without worsening QOL. TKP capturesinformation directly from patients and may reduce the risk
of information loss or alteration in survey studies.Acknowledgments
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